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ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 

The distribution of mean atmospheric pressure for June, 
1893, as determined from observations taken daily at  8 a. m. 
and 8 p. m. (75th meridian time), is shown on Chart I1 by 
isobars. 

Chart V I  exhibits the normal distribution of atmospheric 
pressure and prevailing wind-directions over the United 
States for June. The publication of the charta of this series 
is preliminary to the publication by the Weather Bureau of 
specially prepared data and charts showing meteorological 
and climatic features and conditions of the United States. 

In June, 1893, the mean pressure was highest along the 
Oregon and northern California coasts, where it was 30.10, 
and the mean readings were above 30.00 over the Atlantic 
coast states. The mean pressure was lowest over the west 
part of the southern plateau and in the region north of North 
Dakota, where i t  was below 29.76, and the mean va.lues were 
below 29.80 over the greater part of the southern plateau 
region and generally over the Dakotas and eastern Montana. 

A comparison of the pressure chart for June, 1893, with 
that of the preceding month shows a general increase of pres- 
sure in the Mississippi Valley and thence to the Atlantic 
coast, and over the north Pacific coaBt states. In the north-cen- 
tral districts and thence to the middle and south Pacific coasts 
the niean pressure was lower than for May, 1893. The great- 
est increase of pressure occurred over Pennsylvania, New 
York, and New England, where the niean readings were .10 
to .14 higher than for the preceding month, and the most 
marked decrease in mean pressure was noted over the Da- 
kotas and western Minnesota, where the mean values were 
10 to .13 lower than for May, 1893. 

The mean pressure was above the norinal over the middle 
Atlantic and New England states, the eastern and southern 
lake regions, and the Ohio, middle Mississippi, and lower Mis- 
souri valleys. The mean pressure was also above the normal 
from the middle and north Pacific coasts over the northern 
plateau region. From Lake Superior to eastern Montana 
and thence over the Rocky Mountain and plateau regions to 
Texas and the south Pacific coast the mean pressure was 
below the normal. The mean readings were also below the 
normal over the Southeastern States. The greatest departure 
above the normal was reported over New Brunswick and 
Nova Scotia, where the mean pressure was .10 to .ll higher 
than the June normal, and the most marked departure below 
the normal pressure was noted from Lake Superior over the 
eastern Dakotas, and in areas from the middle Gulf states to 
the south Pacific coast, where the niean values were about .05 
lower than usual. 

HIQH AND LOW AREAS. 
The paths of areas of high and low barometric pressure 

over the United States and Canada during June, 1893, are 
shown on Charts IV and I, respectively, and some of the more 
prominenf, characteristics of the high and low areas are given 
in the table at  the end of this chapter. 

HIQH AREAS. , 

Five high areas appeared, the average number traced for 
June during the last 19 years being 6. Of the high areas 
traced for the current month 3 appeared on the north Pacific 
coast, traversed the continent, and disappeared off the middle 
and south Atlantic coasts, one advanced from Manitoba over 
the Lake region, and passed thence over the Canadian Mari- 
time Provinces, and one moved from the middle Rocky 
Mountain region to the south Atlantic coast. The average 
velocity of the high areas was about 2 niiles per hour greater 
than usual. The following is a description of the high areas 
whose tracks are plotted on Chart IV: 

1.-The month opened with this high area central off the 

north Pacific coast, where i t  remained nearly stationary until 
the morning of the 3d. On that date the high area moved 
eastward over the northern Rocky Mountain region, with 
pressure above 30.20 at  the morning report of the 4th. Mov- 
ing southeastward over the Rocky Mountain districts, with 
pressure rising above 30.30; this high area was attended the 
morning of the 5th by temperature falling to Mo at Chey- 
enne, Wyo., and light frost in southeastern Wyoming and 
northern Colorado. The morning of the 6th the barometer 
was high from the Mississippi River to the middle and south- 
ern Rocky Mountain districts, a fall in temperature of loo to 
20° was shown over the northern lake region, and heavy frost 
was reported in southern Wyoming and northern Colorado. 
During the 6th the center advanced to western Missouri, and 
a marked fall in temperature occurred in .the Atlantic coast 
states, the Ohio Valley, and the Lake region. Reporta of the 
morning of the 7th show this high area central over the mid- 
dle Mississippi valley, and a general fall in temperature in 
the Atlantic coast states, the Ohio Valley, and the eastern 
lake region. Moving eastward this high area passed off the 
south New England and New Jersey coasts during the 8th, 
with pressure rising above 30.30 over the middle Atlantic 
and south New England states at the morning report. 

11.-Appeared over the Red River of the North Valley the 
morning of trlie 9th, with a fall in temperature of loo to 20° over 
the Dakotas and Minnesota, and by the evening report of that 
date had advanced north of Lake Superior, with a fall in tem- 
perature of more than 20° over Upper Michigan. During the 
10th this high area remained nearly stationary over the upper 
lake region, and the temperature fell 1 5 O  to 26O over the south- 
ern lake region. By the evening of the 11th the center had 
advanced to Lake Erie, and the temperature had fallen about 
loo over the interior of the middle Atlantic and New England 
states. During the 12th this high area remained nearly sta- 
tionary over Lake Erie, with pressure rising to 30.20' at  the 
morning report. On that date the temperature fell about loo 
along the immediate middle Atlantic and New England coasts. 
By the morning of the 13th the high area had moved rapidly 
eastward over the Canadian Maritime Provinces, with pres- 
sure rising above 30.20. 

111.-Apparently developed on the eastern Rocky Mountain 
slope during the 16th, and at  the evening report of that date 
the pressure was relatively high from extreme northwestern 
Texas to the Red River of the North Valley. During the 17th 
the high area moved over the western lake region, and during 
the 18th advanced over the southern lake region. By the 
evening of the 19th this high area had passed southeastward 
off the Carolina coast, with pressure rising above 30.20. 

1V.-Moved southeastward from the north Pacific coast to 
Idaho during the H a t .  On that date the temperature fell 
20° from central Nebraska over southern Minnesota. Dur- 
ing the 22d the high area advanced to the lower Missouri 
valley, and a marked fall in temperature occurred in the 
Atlantic coast states, the Lake region, and the Southwest. 
During the 23d this high area advanced over the Ohio Valley, 
and passing thence slowly southward disappeared off the 
south Atlantic coast during the 25th. 

V.-Appeared off the California coast on the 22d, with 
pressure above 30.20 and a temperature fall of loo to 20° over 
the north Pacific coast states. By the evening of the 23d 
this high area had moved northward off the Washington coast, 
and the temperature had fallen loo to 20° from the middle 
plateau region to the British Northwest Territory north of 
eastern Montana and the Dakotas. During the 24th the high 
area advanced to the northern Rocky Mountain region, and 
the temperature fell about loo on the middle-eastern slope of 
the Rocky Mountains. Moving east-southeast the center 
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reached Iowa by the evening of the 25th, and passed thencc 
to the extreme upper Mississippi valley by the night of thc 
26th. During the 27th the high area remained nearly sta 
tionary over the Lake Superior region, and on the 28th movec 
slowly eastward north of the Lake region.. By the morning 
of the 29th this high area had passed southeastward off thc 
middle Atlantic coast, and at  the close of the month the pres 
sure was high along the Atlantic coast from Nova Scotia tc 
Florida. 

LOW AREAS. 

The average velocity of low areas in June is about 35 statut 
miles per hour, the velocity for May, June, and July being thc 
lowest noted for the year. The low areas of June generallj 
appear over the plateau or Rocky Mountain regions, are usu- 
ally ill-defined and of small energy, and the tracks are con. 
fined principally to districts lying west of the Mississippi and 
north of the Ohio rivers. 

Ten low areas appeared during June, 1893, t-he averagg 
number traced for the corresponding month of the last 21 
years being 9.2. Of the low areas traced for the currenl 
month, 4 first appeared north of Montana, 3 apparently de. 
veloped over the middle or southern Rocky Mountain and 
plateau regions, one occupied the middle Mississippi vallej 
a t  the opening of the month, one moved from the Gulf oj 
Mexico northeastward along the Atlantic coast, and ont 
passed eastward over the southern lake region and thencc 
off the New England coast. One of the low areas from tht 
Britieh Northwest Territory reached the Gulf of Saint Law. 
rence, and one apparently dissipated over the Dakotas. Om 
of the low areas from the Rocky Mouutain region disappeared 
over the Gulf of Mexico, one moved northward over the Sas. 
katchewan Valley, and one disappeared by an increase of pres. 
sure over the extreme upper Mississippi valley. The low area 
from the middle Mississippi valley reached the Gulf of Sainl 
Lawrence. The average velocity of the low areas was aboul 
2 miles per hour less than the average velocity of low arem 
traced for June of preceding years. 

The following is a description of the low areas whose trackc 
are plotted on Chart I : 

I.-Was a continuation of low area SI for May, 1893, and 
at  the opening of the month occupied the middle Mississippi 
valley, with pressure below 29.60. The pressure was also low 
over the Dakotas and the southern Rocky Mountain region 
The evening report of the 1st showed low pressure in the 
Southwest and a trough of low pressure extending from the 
upper Mississippi valley to the region north of Montana. On 
that date rain fell generally in the central valleys, the Lake 
region, and the Northwest, the rainfall being heavy in the 
south Atlantic and east Gulf states, and thunderstorme 
occiirred in Virginia, North Carolina, the Ohio Valley and 
Tennessee, Lower Michigan, the Dakotas, and Nebraska. 
During the 2d this low area advanced to Lake Superior and 
thence to Manitoba, with pressure below 29.60, rain fell gen- 
erally over the country east of the Rocky Mountains, except 
in New England, thunderstornis occurred in the middle and 
south Atlantic states, the lower lake region, the Ohio Valley 
and Tennessee, the Dakotas, and Nebraska, and local storms 
were reported in eastern Texas. 

The storm-center reniained nearly stationary over Manitoba 
during the 3d, rain fell in the Atlantic coast states, the 'Lake 
region, the Ohio, Mississippi, and Missouri valleys, and thun- 
derstorms were reported in the Lake region, the Ohio Valley 
and Tennessee, and the upper Mississippi valley. By the 
evening of the 4th the center of disturbance had advanced to 
Upper Michigan, rain continued in the north-central and 
northeast districts, and thunderstorms occurred in the middle 
Atlantic states, the Ohio Valley and Tennessee, the Lake 
region, and the upper Mississippi valley. During the 5th 
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the storm-center advanced from Lake Superior to the region 
north of Lake Ontario, with rain from the middle and lower 
Mississippi river to the middle Atlantic coast, thunderstorms 
occurred in the middle Atlantic states and the lower lake 
region, and local windstorms were reported in Tennessee and 
Ohio. During the 6th this low area disappeared over the 
north part of the Gulf of Saint Lawrence. On that date the 
rain area contracted over the Atlantic coast states, and thun- 
derstorms, with heavy rain, were reported from Maine to 
North Carolina. 

11.-Advanced from the southern plateau region, and on 
the 3d was central near extreme northwestern Texas, with 
pressure falling below 29.60. During the 4th the center 
nioved over Oklahoma, and thence to central Texas, with 
heavy rain in areas in the Southwest, and during the 5th dis- 
appeared over the Gulf of Mexico, attended by heavy rains 
in the middle Gulf states, in Tennessee, Kentucky, and Ar- 
kansas, and on the Texas coast. 

111.-Appeared over extreme northern Alberta the morn- 
ing of the 6th and moved slowly southward, with pressure 
below 29.50 a t  the evening report. During the 7th the center 
of disturbance moved southeastward over the middle Missouri 
valley, with severe windstorm in the middle Missouri val- 
ley, and thunderstorms in South Dakota. Passing thence 
northeastward over Minnesota during the 8th this low area 
was attended by thunder and wind storms from the Dakotas 
and Iowa over Minnesota and Upper Michigan. During the 
9th this low area moved eastward north of the Lake region, 
its passage being generally unattended by precipitation. 
The night of the 9th thunderstorms were reported in the 
southwestern lake region and the extreme upper Mississippi 
valley and on the southeast New England coast. By the 
morning of the 10th the storm-center had advanced over the 
lower Saint Lawrence valley. 

1V.-Apparently developed in the upper Mississippi valley 
during the loth, and at  the evening report was central near 
Sandusky, Ohio. On that date severe thunderstorms, with 
heavy rain, occurred in Lower Michigan, northern Illinois, 
northern Indiana, southern Wisconsin, and northeastern 
Iowa. During the 11th the center of disturbance passed east- 
ward off the New England coast, with thunderstorms in New 
York and the lower lake region., 

V.-Appeared over Alberta on the 8th and remained nearly 
stationary north of Montana during the 9th and loth, with 
pressure falling below 29.30 at  the evening report of the 10th. 
On the 9th thunderstorms were reported in South Dakota, 
Nebraska, Kansas, and Iowa. During the 10th the tempera- 
ture rose loo to SOo in 'the Northwest and no precipitation 
was reported in that region. By the night of the 11th this 
low area had advanced over the Dakotas and Manitoba, and 
Boutherly gales prevailed throughout the Missouri Valley. 
During the 12th the center of disturbance remained nearly 
stationary over the Dakotas, and severe thunderstorms were 
reported in the upper Mississippi valley. By the morning of 
the 13th the storm-center had apparently recurved westward 
and united with number VI. 

V1.-Apparently developed over tlie middle plateau region 
during the 12th and the evening report of that date showed 
pressure 29.38 at  Salt Lake City, Utah. During the 13th the 
:enter of disturbance passed to the region north of the Da- 
kotas, with thunderstorms in the middle and upper Missis- 
aippi and Missouri valleys. During the 14th the low area 
lisapyeared by an increase of pressure over the Saskatchewan 
Valley. 

VI1.-Appeared over the middle Rocky Mountain region 
the morning of the 14th, and moved thence slowly eastward 
iver South Dakota, Nebraska, and Kansas during that date, 
with severe thunder, rain, and hail storms from Illinois and 
Wisconsin to the Missouri Valley and middle Rocky Moun- 



156 MONTHLY WEATHER REVIEW. JUNE, 1893. 

tain reeon. During the 15th this low area disappeared by 
an increase of pressure over the extreme upper Mississippi 
valley. On that date thunder and hail storms were reported 
in the Ohio, upper Mississippi, and Missouri valleys and the 
southern lake region. 

VII1.-Appeared over the eastern part of the Gulf of Mex- 
ico the morning of the lbth, and by the evening report of 
that date had advanced to a position near Jacksonville, Fla., 
with gales and heavy rain along the south Atlantic coast. 
During the 16th the storm-center moved slowly northeast- 
ward along the south Atlantic coast, with pressure falling 
below 29.60. The rain area extended to the south New Eng- 
land states, heavy rain fell along the Carolina coast, and 
northeast gales prevailed along the middle Atlantic and 
south New England coasts. During the 17th this low area 
remained nearly stationary off the middle Atlantic coast, 
apparently decreasing in energy. Rain, followed by clearing 
weather, was reported in the middle Atlantic and New Eng- 
land states, and northeast gales continued dong the middle 
Atlantic and south New England coasts. During the 18th 
this storm passed northeastward beyond the region of obser- 
vation. 

1X.-Moved southeastward over Montana the night of the 
16th, and remained nearly stationary over southeastern Mon- 
tana, with pressure below 29.60, during the 17th. During the 
18th and 19th this low area remained nearly stationary over 
the Dakotas, with temperature loo to 20° above the normal 
in the Missouri and upper Mississippi valleys. On the 19th 
severe thunderstorms were reported in the middle Mississippi 
valley. During the 20th the storm-center moved slowly east- 
ward over the Dakotas, the temperature continued excep- 
tionally high in the middle Missouri valley, Kansa.s, Ne- 
braska, and eastern Colorado, and thunderstorms were re- 
ported in the middle Mississippi, lower Ohio, and lower Mis- 
souri valleys, and the southwestern lake region. 

The morning of the 21st a trough of low pressure extended 
from Minnesota and Manitoba to northwestern Texas, with 
two cyclonic centers, one over southern Minnesota and the 
other near Dodge City, Kana. By the evening report of the 
21st this trough of low pressure had moved eastward, and 

two centers of disturbance appeared, one over northern Lake 
Michigan and the other over southeastern Kansas. On that 
date thunderstorms were reported from the lower Missouri 
valley to the middle Atlantic coast, and severe local storms 
occurred in Iowa, Missouri, and eastern Kansas. 

During the 22d the storm-center advanced eastward north 
of the lower lakes, with pressure below 29.50, a secondary 
storm appeared over New Jersey, and thunderstorms, with 
heavy rain, occurred over the middle and south Atlantic and 
south New England states, and the middle and upper Ohio 
valleys. During the 23d this low area apparently disappeared 
by an increase of pressure over the Saint Lawrence Valley. 
Low area IXb, which appeared over New Jersey, apparently 
passed southeastward south of Nova Scotia, and heavy rain 
and high northeast winds prevailed along the New England 
coast. 

S.-Appeared over the northern plateau region and moved 
thence over Alberta by the evening of the 22d. During the 
33d this low area advanced to Manitoba with premure below 
39.40, and the evening of that date a secondary development 
appeared over southwestern Kansas ; severe gales prevailed 
over the Western and Northwestern States, and destructive 
thunder and hail storms were reported in Kansas and western 
Iowa. During the 24th the center of disturbance advanced 
to Lake Superior with a marked decrease in energy, and low 
area IXn disappeared by an increase of pressure over Kansas 
and Missouri. During the day and night of the 25th this low 
area moved eastward north of the Lake region, attended by 
thunderstorms in the Ohio Valley and Tennessee, and the 
lower lake region. The morning of the 26th a trough of low 
pressure extended from eastern Ontario over the middle At- 
lantic coast, with two cyclonic centers, one near the mouth 
of Chesapeake Bay and the other near Rockliffe, Ont. Dur- 
ing the 26th heavy rain fell on the middle Atlantic coast, and 
thunderstorms were reported in the middle Atlantic states 
and the lower lake region. During the 27th this trough of 
low pressure moved eastward off the coast. 

From the 25th to the close of the month, short-lived low 
areas, not traced, caused severe thunderstorms at  points in 
the Western States and the central valleys. 
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